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Title: Sports on Mars and Life 
Overview:  It will be some time before humans live on Mars.  It’s a good thing because we have many problems to solve until then.  How would we obtain food, breathe, etc…? To play sports on Mars will require our bodies to adjust to many different conditions that we have grown used to.  The trip there might just take its toll on our bodies.  Different atmospheric conditions provide for an entirely new set of rules.

Grade Level:  5-8
Subject Matter:

· Physical Geography

· Physical Science

· Biology (anatomy)
Duration:  2-3, 50-minute periods
National Standards Addressed:

Science as inquiry

· Abilities necessary to do scientific inquiry

· Understanding about scientific inquiry
Physical Science

· Motion and forces

Life Science

· Structure and function in living systems
Earth and Space Science

· Earth in the solar system
Science and Technology

· Understanding about science and technology
Objectives:
By the end of the lesson, the students should be able to:
· Identify that life once lived on Mars.

· Describe at least one way that we will try to get plants to grow on Mars.

· List the abiotic factors that we need to exist and play sports on Mars.

Materials:

· Vacuum pump

· Bell Jar

· Bell Jar with ringing bell

· Beaker

· Projector

· Computer with speakers
Procedure:

1. Hook (if available or borrow from your high school)

a. Obtain a vacuum pump and a bell jar.  Additionally, a ringing bell in a bell jar and a beaker of water.

b. First, attach the bell jar with the ringing bell, seal, and turn on the pump.

i. Result:  as the “atmosphere” is being pumped out of the bell jar the sound of the ringing bell will get less and less.

ii. Point:  lack of atmosphere does strange things especially to sound.

c. Next, use the regular bell jar.  Fill a beaker of water half full of water.  Place on the vacuum pump’s platform.  Place the bell jar over it and seal.  Turn on the pump.

i. Result:  as the atmosphere is pumped out of the system, the water will begin to boil.

ii. Point:  the water did not get hot.  Boiling point is a balance between evaporation rate (vapor pressure) and atmospheric pressure.  Without atmosphere to suppress the vapor, the water boils at a lower temperature i.e. different cooking instructions for high altitudes.
2. Life on Mars

a. This section will serve as brief background material.

b. Was there ever evidence of life on Mars?

i. Show the video at: http://video.google.com/videosearch?hl=en&source=hp&q=evidence+of+life+on+mars&um=1&ie=UTF-8&ei=yripSt3wOsGknQed-e2kDw&sa=X&oi=video_result_group&ct=title&resnum=9# 

ii. While the video is playing have the students fill out the worksheet entitled “Was There Ever Life on Mars?”

iii. Go over answers and implications.

c. Future Life

i. Ask the class:  “Will we ever live on Mars?”

1. Listen to answers and discuss the problems that face humans, namely lack of oxygen and water.

2. Eventually lead them into the fact that plants can provide us with valuable resources like oxygen and water – they will live on Mars before us.

ii. Hand out the worksheet:  “Will there be life on Mars?”

iii. Play the audio feed from the following website: http://science.nasa.gov/headlines/y2001/ast01jun_1.htm 

iv. Have the students answer the questions on worksheet.

v. Go over the answer and implications.

vi. Follow up and segue into the next portion of the lesson.

1. To ‘prove’ to the students everything they just discussed, play the short recording from POP #4254 “Astrobiology: Moving to Mars.”

2. Wrap up this portion of the lesson.

3. How does your body react to conditions in space?  

     Have a class discussion.

a. Make a slide show with the following suggested slides.

b. Discuss with your students the challenges it would take just to get to Mars.

c. Have your students make a list of challenges and how we could overcome these challenges.  Use the table entitled “Challenges We Face Going to Mars”

i. Print this for the students or,

ii. Write it on the board for them to copy in their notebooks.

d. Slide Show

i. Title Page:  Let’s take a trip to Mars.  The whole class is going!

ii. Slide 1:  Time – clock

1. It would take 8-9 months just to get to Mars.  That’s almost the length of a school year.

iii. Slide 2:  Muscles – somebody flexing

1. Without gravity we would need to keep our muscles strong during a trip that long.

2. What could we do?

a. Therabands

b. Isometrics

iv. Slide 3:  Food

1. Could we pack enough food?  

2. Would all that food weigh too much? Yes!

3. How could we conquer this challenge?  

v. Slide 4:  Waste

1. How would we handle that much garbage and human waste for that long?

a. How does NASA do it when they travel to the moon?  http://www.slate.com/id/2192383/ 

4. What would it take to play sports on Mars?
a. Hand out the sheet entitled “What would it take to play sports on Mars?”

b. Compare what we have on earth when we play sports, and what we need to play sports on Mars.  The objective is for the students to realize the abiotic factors that exist on Earth to play sports are not presently on Mars.

i. The students should get in pairs – at most groups of three.

ii. Together they will brainstorm all the stuff they need to play ANY sport on Earth.

1. If needed, guide them toward the fact that they need more than just equipment to play sports – abiotic factors.

2. Provide five minutes (more if needed).

iii. Ask each group to read off everything they wrote and make a huge list on the board.  

1. No need to duplicate responses.

2. Supplement with the abiotic factors if they were not given as answers.

iv. Next, using the huge list on the board, have the groups list, on the blank side of their chart, the stuff they REALLY need to play sports on Mars.

v. The answers are, of course, the abiotic factors.

vi. For homework:

1. Assign the students to pick one of the challenges that were listed (lack of oxygen, temperature, lack of a sustainable atmosphere etc) and have them create a way that they would fix it.

2. Discuss creations the next day.

Handouts:

Was There Ever Life on Mars?

Directions:  Watch the video and answer the questions.

1. When (date) was life discovered on Mars? _____________

2. Dr. David McKay reported the discovery of fossilized ________________ on a 4 pound ____ billion year old Martian meteorite.

3. Draw a picture of what the bacteria look like

4. How do scientists know that the bacteria didn’t grow on Earth?

5. What kind of environment did the Martian bacteria live in?

6. The piece of Mars that hit Earth came from a large _______________ that hit Mars and flung chunks of Mars into space.

7. Where was the meteorite found?

8. Are the Martian bacteria similar to bacteria found on Earth?  Which ones?

9. Where there is ____________ there is life.

10. Name two molecules that the scientists found on the Martian rock that are associated with living things.

11. How old are these fossils? __________________

12. How many other meteorites were found that have Martian bacteria on them?  _______________

13. Is there still evidence of water on Mars now?  Describe it.

14. What happened to all the Martian water?

15. Is there a chance that Martian bacteria flew to Earth on meteors?

Will there be life on Mars?

Listen to the report from NASA and fill in the answers below.

1. The type of organism that scientists are working on to help us explore Mars will be part _________________ and part ________________.

2. ____________________ are genes that tell us about the conditions in which the plants are living in.

3. What will these new plants do when they encounter problems?

4. List three problems that these early “settlers” of Mars could encounter:  1) ________________________, 2) _____________________, 3) _____________________

5. Plants can provide resources for future life (Humans!!) to live on Mars.  List three of these important resources:  1) ______________________, 2) ______________________, 3) _______________________

6. Describe how healthy plants will look.

7. What does the “sensor side” of the gene do?  What does the “reporter” side of the gene do?

8. Plants are sessile.  What does that mean?

9. The first wave of plants sent would sprout inside a small protected ____________________.  Calculate the area:______________.  How heavy will it be:  _________lbs.
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Additional Resources

Audio

Exotic plants on Mars

http://science.nasa.gov/headlines/y2001/ast01jun_1.htm
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